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Hidalgo’s model (An analytical non-force-free model jxB =0

PHYSICAL CONDITIONS

Non force-free character Cylindrical geometry with an elliptic cross section
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PARAMETERS OF THE MODEL
- Parameters related to orientation of the cloud.:

the latitude with respect to the ecliptic plane, 6,

the longitude in the ecliptic plane, 4,

the minimum distance of the spacecraft to the cloud axis, y0

the cross-section orientation, ¢
- Parameter related to the plasma behavior: o 4
- Parameter related to the distortion of the cross section of the cloud: n
- Parameter related to the expansion of the cross section of the cloud: t0
- The axial component of the magnetic field at the axis of the cloud By0



Determining the Heliospheric Current Sheet Orientation

Minimum Variance Analysis (MVA)

* Variance matrix
* minimum eigenvector defines the normal to the HCS local plane

*Medium and minimum eigenvalues ratio > 10
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Example of HCS crossing
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MC and HCS crossing: Example 1

180

90
0

1]
04

§ [ p—

24
16 3
8

60 3
40 3
20 3

Al mtn®

a

e P )

400 +
350 +
300

2703
180
90 3

J”u’m /W—*M,.w —— w_:

45 3
e
-45 3

ﬂa’,,, , /Ms\,vs.'ﬂ "

8—
4

|B[ (nT)

220.8 221.2 221.6

August 7-9, 1996 (doys)

222.0



W N
90 ' ' ! 260 eV
0 1 A L "
03 1 t ? . 3 as
04 J“
= - 4 sign
24 " T y T T y T y ] =
122MkJA~ Y U "II!W. M( Ipa)
] . 1(p/cm
60 3 v T T T T T T T =
40 3 A neswiigaen] Vo
20 4 —y_fP - - okt 3 (kmis)
400 L 1 ' 1 I v I X
1 PSS Pt Yo bt s o Y
gggz ) S ’ 1 (kmis)
_:_r'w T Y T oy r
200 e WA : M e e P
90 3 : .o EN
45 3 . : ' ' ' CF A . :
b, e Fpoan.
8 ' '
41 IRI (nT)
e

T
220.0 220.8

T
221.2

August 7-9, 1996 (doys)

Biya (nT)

B, (nT)

B, (nT)

doy of 1996




180 : . :
904 ! ool vt el ; 260 eV
0 1 i i “ b bl | Ll
7 3 . : ) L . ' E
53 a8
A e—— /_ 4 sign
24 l AN , T T T T X T T ]
16 3 A d "
Y . — asndoanapiinmieg ’
8 —_"r'f i i VUSRI VO (plcm’)
60 i T T T ' T T | ’ -
40 4 BT R Vi
20 3 Mo - % 2 - (kmis)
400 3 - . - T - - ' ' :
] e T . o i Y
gggz v > I, s L 42 el J (kmis)
3 T T T Py '
I AW TSRS
90 . L

IRl {nT

o~

226.8 22I1 2
August 7-9, 1996 (doys)

Biya (nT)

B, (nT)

B, (nT)

70 75 80 85 90 95
HCS crossing on August 7, 1996 (hours)

doy of 1996



This HCS crossing was connected
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This HCS crossing was connected
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MC and HCS crossing: Example 2
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MC and HCS crossing: Example 3
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ABSTRACT

The effect of Magnetic Clouds (MCs) on the Heliospheric Current Sheet (HCS) local structure is vet an open
question Although it is widely accepted that a magnetic cloud has an important effect on the HCS shape,
their structural relation, either the MCis part of the HCS or not, is not completely solved. Moreover, the
problem grows up when trving to investigate three dimensional structures using one single observation
point. We propose an approach to the MC=-HCS study using magnetic models for the MC and local HCS
structures, which are able of determining their relative orientation from one single spacecraft data Three
events have been selected in which an MC passage was observed close to HCS crossings. The results
confirm the strong effect of MC passage on the HCS local orientation and they seem to be consistent with
MCs propagating out of the HCS at 1 AL

© 2010 Elsevier Ltd. All rights reserved.
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